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1st Tarumanagara International Conference on the Applications 
of Technology and Engineering 2018 
 

Preface 

 
On behalf of the organising committee of 1st Tarumanagara International Conference on the 

Applications of Technology and Engineering (TICATE) 2018, I would like to welcome all 
delegates to the Campus of Universitas Tarumanagara (UNTAR) in Jakarta, Indonesia with 
great pleasure. Being held from November 22 to 23, 2018 the international conference is 
organized by UNTAR and technically sponsored by IOP Conference Series: Materials Science 
and Engineering (MSE). 

Universities play an important role in facing the rapid development of technology and 
engineering in recent digital era. The rapid developments of technology and engineering impact 
various aspects of people’s life in welcoming the era of Industry 4.0. The biggest challenge 

faced by universities due to these rapid developments is how the results of research and 
technological innovation can contribute to the people's prosperity. 
As a form of contribution from universities in responding this challenge, Universitas 
Tarumanagara hold the 1st TICATE 2018 with the theme of: "The Implementation of Research 
Results and Innovation for People's Prosperity". 

This international conference activity is expected to be a forum of discussion, networking 
and exchanging ideas among researchers, academicians, and practitioners to work together to 
pursue research and technological innovation that can be used to contribute to people's 
prosperity.  

Over 160 papers have been submitted to 1st TICATE 2018 from 6 different countries, those 
are Germany, France, Australia, Taiwan, Malaysia, and Indonesia. We categorized the papers 
under seven groups, namely Mechanical Engineering and Technology; Electrical Engineering; 
Industrial Engineering; Civil and Environmental Engineering; Food and Agriculture 
Technology; Informatic Engineering & Technologies; and Medical & Health Technology. All 
papers, regardless of their standing or initial classification, were available for general 
discussion at the committee’s meeting. 

Our special thank goes to our Rector, Prof. Dr. Agustinus Purna Irawan, who has initiated 
this conference, Dr. Svann Langguth as Head of Science and Technology Division from the 
Embassy of the Federal Republic of Germany in Jakarta, Prof. Dr. Mohd. Zulkifly bin Abdullah 
as Professor from Universiti Sains Malaysia, and Dr. Ir. Yono Reksoprodjo, DIC as Vice 
President Corporate Affairs of Sintesa Group, as our pleanary speakers and Bank DKI, Bank 
Mandiri, Tarzan Photo, Hyperzone Computer, as our patrons. I would like to give special 
thanks to all of you for the interesting keynote speech at this international conference. 

We also thank all individuals and organisations such as the members of international 
editorial board, the conference organisers, the reviewers, and the authors, for their contribution 
in making TICATE 2018 as a successful international conference and a memorable gathering 
event. I am also grateful for the support of publication service of IOP Conference Series: 
Materials Science and Engineering (MSE). 

We hope that the conference could present you wonderful memories to bring home in 
addition to new insights and friendship congregated during the event. We truly value your 
participation and support for the conference. We hope that you will enjoy TICATE 2018 and 
Betawi culture and tradition in Jakarta. 

 
Dr. Hugeng, S.T., M.T. (SMIEEE) 
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Hydraulic analisys of drinking water pipeline inter island 
 

Tri Suyono1*, Wati Asriningsih Pranoto2, Agustinus Purna Irawan2
 

1Doctoral Civil Engineering Universitas Tarumanagara and Faculty of Engineering 
Universitas Khairun 
2Faculty of Engineering Universitas Tarumanagara 
 
* tri_suyono78@yahoo.com 
 
Abstract. One important study is the hydraulic study of water flow in the pipeline 
so that it can provide technical certainty that the water distributed to the destination 
island is in accordance with the plan to meet the drinking water needs of the island 
until the projected year between 15-30 years. This study used as a reference for 
selecting pipe specifications that are in accordance with the workload, so that the 
pipe is not damaged when the system is operated. Hydraulic analysis performed 
using Epanet 2.0 software with preferred output analysis is the flow velocity, 
pressure and capacity of water coming out of the pipe. In the hydraulic study of the 
underwater drinking water pipeline from Tidore Island to Maitara Island, the 
maximum pressure that works on the sea-based pipeline is obtained, the minimum 
speed up to the maximum water in the pipeline and the water capacity entering the 
Maitara island reservoir is 17.20 bar, 0. 4 - 2.26 L/s and 25.82 L/s. Considering 
the results of these calculations, the pipe specifications were selected with a 110 
mm PN diameter High Dencity Polyethelin (HDPE) pipe with 20 lined three lane 
lines, with technical considerations of installation and operation and maintenance. 
The system, this pipeline can meet the drinking water needs of Maitara Island both 
domestic and non-domestic until the projected year of 2040 is 22.7 L/s. Keywords: 
Hydraulic, pipeline, drinking water 

 
1. Introduction 
Some uninhabited islands in Indonesia do not have the potential of raw water for drinking water, 
so that local people currently rely on rainwater to meet their drinking water needs, while in the 
long dry season local residents take water from nearby islands. The development of drinking 
water pipelines between islands is one solution to meet drinking water needs, islands that do 
not have the potential for raw water for drinking water. In the design of inter-island drinking 
water pipelines one of the main factors that must be studied is hydraulic analysis [1]. The need 
for hydraulic analysis is to get the confidence that the water flowed to the destination island 
is able to meet the expected needs and technical aspects. Some technical aspects that are 
needed are capacity, pressure and speed. These three factors are very important because to 
find out the level of security of the pipe that is high from the influence of pressure in the pipe. 
The capacity of the water flowing to the destination island must be in accordance with the 
needs, and the pressure in the pipe must not exceed the capacity of the pipe, as well as the 
flow velocity is not less than 0.3 m/s and 2.5 m/s. If the hydraulic studies have been carried 
out by producing study results that are in accordance with the criteria of planning that are 
carried out carefully and carefully, then after the construction of the completed pipeline 
will not cause severe technical problems [2]. Hydraulic analysis also functions to get pipe 
specifications and accessories, so that the pipes and accessories are not damaged when and 
after the system is operated [3], [4]. 
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Inter-island drinking water pipelines with subsea pipelines are strongly influenced by the depth 
of the sea and the distance between islands, water conditions and the condition of the seabed. 
Contour conditions in the sea tend to be uneven, this will result in a lot of pressure flow losses 
in the pipe, as well as friction in the flow in the pipe, the longer the pipe, the greater the friction 
value [5], [6], [7]. The high value of friction in the pipe will reduce the water pressure in the 
output section. For this reason, this study needs to be done carefully by selecting the appropriate 
pipe size. This study was carried out on the underwater drinking water pipeline from Tidore 
Island to Maitara Island along 1,600 m with an average depth of 42 m below sea level. 

 
2. Pipeline 
Provision of drinking water in Maitara Island, North Maluku is carried out with an inter-island 
underwater drinking water pipeline system by extracting water from bore wells in Fobaharu 
village, Tidore Island, drilling wells having a depth of 100 m below ground level and installing 
pumps at a depth of 60 m below ground level, then the water is flowed into the reservoir and 
then distributed by gravity to Maitara island [8], [9] [10]. The wellbore elevation is 132 m above 
sea level and the reservoir elevation is at an elevation of 146 m above sea level, which is 
channeled to the Maitara island by gravity by passing the sea which has an average depth of 42 
m below sea level and water is fed into the reservoir on Maitara Island which is at an elevation 
of 52 m above sea level, and then distributed to community settlements which are at an elevation 
between 2 - 34 m above sea level, with the distance to the farthest settlement is 5.8 km so that 
the distribution can be done with a gravity system. Schematic of the drinking water pipeline 
system from Tidore Island to Maitara Island as shown in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Schematic of the pipeline of Tidore Island to Maitara Island 
 
3. Analysis Method 
Hydraulic analysis is done using Software Epanet 2.0 using the following equation: 

a. HARDY CROSS method 
Some equations used: 
� Mass Balance Equation [11] 

Qin = Qout 
Continuity Equation [1] 

 

Q = V . A
 = V . ( ¼. π . D2 ) 

Water Reservoir 
146 m.asl 

r
Tidore Island 

 
Fobaharu Village 
 

Ome Village 
Deep Well 

Maitara Island 

Water Reservoir 
52 m.asl 

Sea Average Deep 42 m.usl 
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A1 . V1 = A2 . V2 
Where: 

 

Q 
D 

: flow rate 
: pipe diameter 

(m3/s) 
(m) 

A1 
A2 

: initial cross-sectional area 
: final cross-sectional area 

(m2) 
(m2) 

V1 : initial flow speed (m/s) 
V2 : final flow speed (m/s) 

� Hazen Williams Equation [12] 
Q 

Hf = { ------------------------ }1.85  x L 
0.2785 * C*D2.63 

Where: 
 

L : pipe length (m) 
Hf : head loss / major head along a straight pipe (m) 
D : pipe diameter (m) 
Q : flow rate (L/s) 
C : Hazen Williams coefficient  

(the amount depends on the type of pipe used) 
� Debit Correction (ΔQ) [13] 

Σ Hf 
ΔQ = - {--------------------} 

1.85 x Σ (Hf /Q) 
� Check debit [14] 

Q = Qa - ΔQ 
Where: 

Q : actual debit 
Qa : assumption debit 
ΔQ : debit correction 

 
The calculation method is: 
a) Assume the direction, discharge, and diameter of the pipe in the system, with the 

amount entering the same amount of discharge coming out with the flow velocity in 
the pipe ranging from 0.3 - 2.5 m / s. 

b) Calculate the headloss of each loop based on the assumption debit by observing the 
direction of flow (if clockwise (positive), if counterclockwise - (negative)). 

c) Calculate the number of Hf/Q atau k x Q0.25 values regardless of the sign. 
d) Calculate the correction discharge, and correct each loop. 
e) Repeat the above procedure for each loop, to obtain the smallest possible discharge 

correction (near zero) [15]. 
 
4. Results and discussion 
Selection of pipe specifications based on hydraulic studies on the underwater drinking water 
pipeline will also determine several other technical aspects, including the determination of pipe 
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weight concrete which includes weight, size, installation distance and quality of concrete. In 
addition, it will also affect the dimensions and type of towing rope, specifications for pipe 
pulling pipes and pipe ballast mounting pipes. Knowing the hydraulic conditions of the flow in 
this pipe is the basis of other technical calculations [16], [17], [18]. Analysis carried out with 
Epanet 2.0 on the underwater drinking water pipeline from Tidore Island to Maitara Island with 
a distance of 1,600 m as shown in figure 2, 3 and 4 obtained a maximum pressure of 17.20 bar, 
flow velocity between 0.4 - 2, 26 m/s and the capacity of water entering the Maitara Reservoir 
is 25.82 L/s. The highest pressure occurred in the pipeline at the deepest sea level at a depth of 68 
m.usl of 17.20 bar. Taking into account the results of the analysis, the use of HDPE PN pipe type 
20 bars outer diamater 110 mm with a thickness of 
2.2 cm are in accordance with technical criteria. 
 

 
Figure 2. Contour Plot Pressure of drinking water pipeline from Tidore Island to 

Maitara Island 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Chart of Pressure of drinking water pipeline from Tidore Island to Maitara Island 
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Figure 4. Map of pressure and velocity of drinking water pipeline from Tidore Island 

to Maitara Island 
 

 
Figure 5. Documentation of drinking water pipeline from Tidore Island to Maitara Island 

 
5. Conclusion 
Hydraulic study is a basic study in the technical calculation of underwater drinking water 
pipelines, and is a reference of all technical calculations. The inter-island drinking water 
pipeline system installed on the very seabed from Tidore Island to Maitara Island based on 
hydraulic studies using software Epanet 2.0 is very suitable when using HDPE type pipes with 
20 bars Pressur Nominal specifications with 110 mm diameter and 3 lanes pipes that are 
installed in a row with a certain distance follow the condition of the seabed. Water capacity that 
can be distributed at 25.82 L/s can meet the needs of the community on the island of Maitara in 
the 2010 projected year of 22.7 L/s and maximum water pressure at the deepest sea point of 
17.20 bars. 
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journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.272
Cites / Doc. (4 years) 2011 0.383
Cites / Doc. (4 years) 2012 0.310
Cites / Doc. (4 years) 2013 0.393
Cites / Doc. (4 years) 2014 0.375
Cites / Doc. (4 years) 2015 0.423
Cites / Doc. (4 years) 2016 0.492
Cites / Doc. (4 years) 2017 0.553
Cites / Doc. (4 years) 2018 0.535

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2009 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2009 21.11
2010 39 24

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2009 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 144
Uncited documents 2011 195
Uncited documents 2012 857
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